
AÊfullyÊself-contained
fluidÊflowÊlaboratory
enablingÊaÊrangeÊof
studyÊfromÊintroductory
fluidÊmechanicsÊthrough
advancedÊfluid
machinery
analysis.

ProductÊSummary
¥ÊÊMobileÊTestÊSetÊforÊtheÊCompleteÊExplorationÊofÊFlowÊandÊFluidÊMachineryÊFundamentals
¥ÊÊIdealÊforÊBothÊAcademicÊEducationÊandÊIndustrialÊTraining
¥ÊÊFullyÊInstrumentedÊforÊFlow,ÊHead,ÊPowerÊandÊEfficiencyÊAnalysis
¥ÊÊClearÊFluidÊCircuitryÊRevealsÊAllÊFlowÊandÊCavitationÊPhenomena
¥ÊÊIntegratedÊDigitalÊMotorÊControllerÊDisplaysÊPumpÊRPM,ÊCurrentÊandÊTorqueÊValues
¥ÊÊCompleteÊwithÊQuickÊChangeÊStraight,ÊForwardÊandÊBackwardÊCurvedÊImpellers
¥ÊÊDigiDAQTMÊDataÊAcquisitionÊSystemÊUtilizingÊUSBÊTechnology
¥ÊÊUserÊConfigurableÊRealÊTimeÊComputerÊDataÊDisplay
¥ÊÊDesignedÊtoÊMeetÊABETÊCriterionÊ4ÊandÊ6ÊObjectives
¥ÊÊSuppliedÊwithÊaÊComprehensiveÊOperatorÕsÊManual,ÊChecklistsÊandÊSafetyÊInstructions
¥ÊÊIndustryÊLeadingÊWarrantyÊwithÊUnsurpassedÊEnd-UserÊSupport
¥ÊÊDesignedÊandÊManufacturedÊinÊtheÊUSA
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PumpLab TM
CentrifugalÊFlowÊSystem

AÊself-containedÊfluidÊflowÊlaboratoryÊdesignedÊforÊintroductoryÊandÊadvancedÊfluidÊmechanicsÊstudy.ÊÊBasicÊfluidsÊconceptsÊinvolvingÊenergyÊand
massÊconservation,ÊinternalÊflow,ÊtheÊBernoulliÊprincipalÊandÊReynoldsÊnumberÊareÊreadilyÊstudied.ÊÊExperimentalÊinvestigationÊinto
advancedÊtopicsÊrelatingÊmomentum,ÊtheÊEulerÊequationÊandÊfluidÊmachineryÊanalysisÊareÊalsoÊpossible.ÊPurelyÊtechnicalÊsubjectsÊregarding
pumpÊoperation,ÊperformanceÊanalysis,ÊpipingÊsystemsÊandÊsealÊtechnologyÊareÊimmediatelyÊdemonstratedÊandÊexplored.ÊÊMaximizingÊthe
educationalÊimpactÊofÊtextbookÊdirectÊexamples,ÊtheÊPumpLabTMÊisÊsuitableÊforÊaÊwideÊrangeÊofÊacademicÊsettings.ÊÊFromÊsecondaryÊthrough
universityÊandÊtechnicalÊuniversities,ÊtheÊrelationshipÊbetweenÊtheÊtheoreticalÊandÊpracticalÊisÊclearlyÊillustratedÊthroughÊexperimentationÊwithÊthe
PumpLabTM.

TheÊuniversalÊcentrifugalÊpumpÊformsÊtheÊcoreÊofÊtheÊPumpLabTMÊCentrifugalÊFlowÊSystem.ÊÊUsedÊthroughoutÊindustry,ÊtheÊcentrifugalÊpumpÊisÊan
effectiveÊwayÊtoÊintroduceÊbothÊtheoreticalÊandÊpracticalÊfluidÊmachineryÊconcepts.ÊÊFeaturingÊtheÊindustry'sÊonlyÊclearÊviewÊpumpÊhousing,Êstudent
understandingÊisÊmaximizedÊthroughÊdirectÊobservationÊofÊtheÊvariousÊpumpÊcomponents.ÊÊTheÊpumpÊhousing,Êinlet,Êoutlet,ÊdiffusionÊvolute,
impeller,ÊshaftÊsealsÊandÊdriveÊcouplingÊareÊallÊvisibleÊduringÊsystemÊoperation.

Straight,ÊforwardÊandÊbackwardÊcurvedÊimpellersÊareÊprovidedÊtoÊfullyÊillustrateÊtheÊeffectsÊofÊpumpÊgeometryÊonÊheadÊandÊvolumeÊflowÊrate
relationships.ÊÊTheÊvariousÊimpellersÊcanÊbeÊinterchangedÊwithÊminimalÊeffortÊandÊvirtuallyÊnoÊsystemÊdowntime.ÊÊUniqueÊtoÊtheÊPumpLabTMÊisÊthe
availabilityÊofÊcustomÊmanufacturedÊimpellers.ÊÊLowÊcostÊblanksÊandÊcustomÊfinishedÊimpellersÊareÊavailableÊtoÊmeetÊtheÊneedsÊofÊengineering
classesÊwithÊstudentÊdesignÊandÊprojectÊrequirements.ÊÊDirectÊaccessÊtoÊtheÊimpellersÊandÊtheÊabilityÊtoÊcreateÊnewÊdesignsÊaidsÊinÊstudent
understandingÊofÊvelocityÊdiagramÊanalysisÊandÊprovidesÊaÊfoundationÊforÊadvancedÊturbomachineryÊstudy.

PumpÊrotationÊisÊaccomplishedÊthroughÊaÊstateÊofÊtheÊartÊcomputerizedÊvectorÊdrive.ÊÊThisÊprogrammableÊcontrollerÊallowsÊanÊinfiniteÊarrayÊofÊpump
controlÊschemesÊtoÊbeÊexploredÊincludingÊvariable-speedÊandÊconstantÊtorqueÊoperation.ÊÊConsiderablyÊmoreÊversatileÊthanÊaÊfixedÊspeedÊmotor,
theÊvariable-speedÊfeatureÊallowsÊexperimentationÊintoÊhighÊefficiencyÊelectronicÊfluidÊflowÊrateÊcontrol.ÊÊConceptsÊofÊpowerÊmanagement,Êenergy
conservationÊandÊcostÊsavingsÊinÊtheÊcontextÊofÊpumpsÊandÊpumpingÊsystemsÊcanÊbeÊexaminedÊwithÊregardÊtoÊrealÊworldÊneedsÊandÊmodern
industryÊtrends.

WaterÊentersÊtheÊpumpÊthroughÊanÊinstrumentedÊtestÊsectionÊofferingÊexpandabilityÊandÊoperatorÊcustomization.ÊExitÊ flowÊpassesÊthroughÊa
transparentÊflowÊrotometerÊprovidingÊqualitativeÊandÊdigitalÊindicationÊofÊflowÊspeed.ÊÊBothÊtheÊinletÊandÊexitÊsidesÊofÊtheÊpumpÊareÊequippedÊwith
valvingÊtoÊvaryÊsystemÊloadÊandÊheadÊasÊwellÊasÊtoÊeffectÊandÊcontrolÊcavitationÊonsetÊandÊpropagation.ÊÊTheÊincludedÊstrobeÊlightÊcoupledÊwithÊthe
clearÊviewÊpumpÊhousingÊmakesÊcavitationÊandÊboundryÊlayerÊphenomenaÊÊdramaticallyÊapparent.ÊÊAllÊflowÊoriginatesÊandÊendsÊinÊtheÊfluidÊsupply
tank.ÊÊOnceÊfilled,ÊthisÊtankÊrequiresÊnoÊoutsideÊplumbingÊtoÊmaintainÊoperation.ÊTheÊsizeÊandÊproximityÊofÊtheÊsupplyÊtankÊlendsÊitselfÊtoÊadditional
experimentationÊinvolvingÊfluidÊstaticsÊandÊbuoyancy.

Description

AllÊsystemÊcomponentsÊareÊpre-mountedÊonÊaÊrigidÊsteelÊchassisÊequippedÊwithÊrollingÊcastorsÊforÊportabilityÊandÊeaseÊofÊstorage.ÊÊSystemÊpiping
isÊhigh-strengthÊPVCÊorÊacrylic.ÊÊTheÊpumpÊhousing,ÊrotometerÊandÊtestÊsectionÊareasÊareÊcomputerÊnumericallyÊcontrolledÊfinishedÊmachinedÊand
polishedÊtoÊminimizeÊopticalÊdistortion.ÊÊMetalÊsurfacesÊareÊstainlessÊsteel,ÊanodizedÊorÊpowderÊcoatedÊforÊdurabilityÊandÊeaseÊofÊmaintenance.
TheÊwaterÊsupplyÊtankÊisÊintegralÊtoÊtheÊunitÊandÊcompletelyÊcorrosionÊproof.ÊÊAllÊpumpÊandÊpipingÊsystemÊcomponentsÊareÊinÊplainÊviewÊforÊinstant
identification,ÊaccessÊandÊobservation.ÊÊPumpÊimpellersÊandÊtheÊprovidedÊsupportÊtoolsÊareÊsecurelyÊstoredÊandÊdisplayedÊinÊtheÊintegratedÊfront
cabinet.ÊÊSystemÊcontrolsÊareÊintuitiveÊandÊconveniently
locatedÊonÊtheÊfrontÊpanel.ÊÊAÊkeyedÊmasterÊswitchÊis
standardÊandÊprovidesÊsecureÊcontrolÊofÊsystemÊusage.
AÊpumpÊprimeÊswitchÊisÊusedÊtoÊconvenientlyÊoperate
theÊbuiltÊinÊpumpÊprimingÊsystem.ÊÊTheÊmotorÊcontrol
keypadÊandÊdisplayÊallowsÊdirectÊaccessÊtoÊallÊpumpÊdrive
motorÊfunctionsÊandÊindicatesÊkeyÊmotorÊvariables.

AÊUSBÊconnectedÊdigitalÊdataÊacquisitionÊsystemÊisÊfully
integratedÊandÊprecalibrated.ÊÊIndustrialÊgradeÊsensors
measureÊsystemÊparametersÊforÊrealÊtimeÊdisplayÊonÊthe
providedÊcomputer.ÊÊDataÊcanÊbeÊrecordedÊforÊplayback
orÊfollowÊonÊanalysis.ÊÊDataÊacquisitionÊsoftwareÊisÊuser
configurableÊwithoutÊprogramming.

AÊcomprehensiveÊOperator'sÊManualÊdetailsÊallÊaspects
ofÊsystemÊoperation.ÊÊCompleteÊtechnicalÊandÊservice
informationÊallowsÊstudents,ÊeducatorsÊandÊtechnicians
toÊgainÊaÊthoroughÊunderstandingÊofÊsystemÊdesign,
operationÊ andÊ construction.Ê ÊSummaryÊ operating
checklistsÊ allowÊ rapidÊ masteryÊ ofÊ systemÊ operation.
SafetyÊinstructionsÊaddressÊallÊoperatingÊconditions.
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NumerousÊexperimentalÊandÊresearchÊopportunitiesÊareÊavailableÊandÊreadilyÊconductedÊwithÊtheÊPumpLabTMÊCentrifugalÊFlowÊSystem.ÊÊThe
installedÊpressureÊandÊflowÊsensorsÊallowÊbasicÊexperimentationÊrelatingÊtoÊtypicalÊsecondaryÊphysicsÊandÊundergraduateÊfluidÊdynamicsÊcourses.
ImmediateÊaccessÊtoÊtheÊthreeÊcommonÊpumpÊimpellerÊtypesÊpermitsÊdetailedÊanalysisÊandÊexperimentalÊverificationÊofÊenergy,ÊmomentumÊand
fluidÊmachineryÊtypeÊproblems.ÊWithÊtheÊadvancedÊvectorÊdriveÊsystem,ÊconceptsÊconcerningÊefficiencyÊandÊpowerÊconservationÊareÊeasily
explored.ÊVisualÊvaporizationÊbubblesÊhelpÊinÊtheÊunderstandingÊandÊcorrelationÊofÊcavitationÊphenomena.ÊStandardÊcoursesÊinÊengineering
thermodynamicsÊandÊfluidÊmechanicsÊbenefitÊfromÊtextbookÊdirectÊexamplesÊconductedÊandÊmeasuredÊinÊrealÊtime.ÊÊTheÊlimitationsÊofÊtheoretical
modelsÊandÊtheÊvariabilityÊofÊexperimentalÊtechniqueÊcanÊbeÊexperiencedÊfirstÊhand.ÊÊInÊadditionÊtoÊacademics,ÊtheÊPumpLabTMÊisÊideallyÊsuitedÊfor
generalÊpumpÊandÊflowÊsystemÊfamiliarizationÊasÊwellÊasÊadvancedÊpracticalÊstudiesÊforÊtheÊtechnicalÊandÊvocationalÊstudent.

IllustrativeÊexamplesÊofÊtypicalÊpumpÊperformanceÊcomputationsÊandÊexercisesÊ~

WithÊmeasuredÊvaluesÊofÊpumpÊinletÊandÊoutletÊpressure,ÊflowÊrate,ÊflowÊareas,ÊimpellerÊgeometry,ÊmotorÊtorque,ÊRPM,ÊcurrentÊdrawÊand
power,Êdetermine:

TurbomachineryÊAnalysisÊ-ÊangularÊmomentum,ÊEulerÊTurbomachineÊequation,ÊvelocityÊpolygonÊanalysisÊandÊidealized
centrifugalÊpumpÊperformanceÊprediction
PumpÊCharacteristicsÊ-ÊactualÊhead,ÊpowerÊrequiredÊandÊefficiencyÊatÊvariousÊflowÊratesÊ/ÊpumpÊspeeds
DimensionalÊAnalysisÊandÊSpecificÊSpeedsÊ-ÊdeterminationÊofÊcoefficientsÊforÊpumpÊselection,ÊmodelingÊandÊscalingÊproblems
SimilarityÊandÊAffinityÊAnalysisÊ-ÊdesignÊextrapolationÊandÊperformanceÊpredictionÊfromÊmeasuredÊdata
CavitationÊAnalysisÊ-ÊquantifyingÊvariousÊheadÊvaluesÊtoÊpredict,ÊverifyÊandÊmeasureÊparametersÊassociatedÊwithÊthe
onsetÊandÊpropagationÊofÊcavitationÊphenomena
PumpÊSystemÊAnalysisÊ-ÊperformanceÊanalysisÊatÊvariousÊsimulatedÊsystemÊheadsÊforÊdeterminationÊofÊpumpÊandÊsystem
operatingÊpoints
EnergyÊConservationÊ-ÊvaryingÊpumpÊspeedÊandÊsystemÊoperatingÊpointsÊtoÊachieveÊcostÊsavings

PumpLab TM
CentrifugalÊFlowÊSystem
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ExperimentalÊOpportunities
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Details PurchaseÊSpecifications

¥

¥

PumpLab TM

CentrifugalÊFlowÊSystem

Dimensions
PumpLabTM: 71ÊxÊ48ÊxÊ29ÊÊinchesÊ(180ÊxÊ122ÊxÊ74Êcm)
AsÊShipped: 81ÊxÊ55ÊxÊ33ÊÊinchesÊ(206ÊxÊ140ÊxÊ84Êcm)

Weight
PumpLabTM: 455ÊlbsÊ(206Êkg)
AsÊShipped: 535ÊlbsÊ(243Êkg)

Instrumentation
Digital:ÊÊHighÊSpeedÊDataÊAcquisitionÊSystem
DataÊAcquisitionÊSoftwareÊwithÊConfigurableÊDataÊOutput
WindowsÊXPÊComputerÊforÊOn-ScreenÊDataÊDisplay
SingleÊCableÊDigiDAQTMÊUSBÊtoÊPCÊConnection
20ÊAnalogÊINÊ~Ê16ÊDigitalÊIN/OUTÊ~Ê4ÊFrequency/PulseÊIN
SensorsÊ(PreinstalledÊandÊCalibrated)

¥ÊPumpÊInletÊPressure
¥ÊPumpÊExitÊPressure
¥ÊFlowÊRate
¥ÊPumpÊTorque
¥ÊPumpÊRPM

ProvidedÊOperationalÊAccessories
ThreeÊImpellers

StraightÊImpellerÊ~Ê§INÊ90ûÊ-Ê§OUTÊ90û
Forward-CurvedÊImpellerÊ~Ê§INÊ90ûÊ-Ê§OUTÊ115û
Backward-CurvedÊImpellerÊ~Ê§INÊ60ûÊ-Ê§OUTÊ20ûÊ(withÊsplitterÊvanes)
ImpellerÊDiameter,ÊOuterÊ6.500ÓÊ(16.51Êcm)ÊInnerÊ2.225ÓÊ(5.65Êcm)
ImpellerÊBladeÊHeight,ÊOuterÊ0.135ÓÊ(0.34Êcm)ÊInnerÊ0.312ÓÊ(0.79Êcm)

StroboscopeÊ~ÊadjustableÊfromÊ0ÊtoÊ3000Êfps
ImpellerÊChangeÊTool
Prime/ÊDrainÊT-Handle

OperatingÊConditionsÊ/ÊLimitations
MainÊPumpÊandÊSupplyÊTank

MaximumÊFlowÊRate: 40ÊGPMÊ(151Êlpm)
MaximumÊHead: 40ÊftÊ(12Êmtrs)
TankÊCapacity: 20ÊGallonsÊ(76Êltrs)

MainÊPumpÊMotor
MaximumÊRPM 1725
ShaftÊPower 3.0ÊHPÊ(2.2ÊkW)
Current 8.2ÊAmps
FrameÊStyle JM

AuxiliaryÊPrimeÊ/ÊDrainÊPump
MaximumÊFlowÊRate: 5ÊGPMÊ(19Êlpm)

OperatingÊRequirements
TypicalÊLaboratoryÊorÊClassroomÊSetting Power:
220VÊsingle-phaseÊ60Hz

AÊ self-contained,Ê mobileÊ centrifugalÊ flow
systemÊdesignedÊforÊengineeringÊeducation.

ConsistingÊofÊaÊcentrifugalÊpump,Êcomputer
controlledÊmotor,ÊflowÊrotometer,Êinstrumented
testÊ section,Ê pumpÊ inletÊ andÊ exitÊ valving,
cavitationÊviewingÊstroboscopeÊandÊintegrated
reservoirÊ supplyÊ tankÊ requiringÊ noÊ external
waterÊsource.

DriveÊ motorÊ toÊ beÊ infinitelyÊ adjustableÊ via
computerÊ controllerÊ withÊ abilityÊ toÊ regulate
pumpÊspeedÊthroughÊtorque,ÊcurrentÊorÊRPM
measurement.

TransparentÊpumpÊhousingÊÊtoÊrevealÊinlet,
outlet,ÊdiffusionÊvolute,Êimpeller,ÊshaftÊseals
andÊdriveÊcouplingÊduringÊsystemÊoperation.

AllÊflowÊcircuitÊcomponentsÊtoÊbeÊtransparent
andÊmountedÊinÊclearÊviewÊofÊoperator.

SuppliedÊwithÊstraight,ÊforwardÊandÊbackward
curvedÊ impellersÊ andÊ necessaryÊ toolsÊ to
rapidlyÊremoveÊandÊreplace.

ManufactureÊ toÊ makeÊ availableÊ blankÊ and
machinedÊimpellersÊatÊadditionalÊcost.

ToÊbeÊsuppliedÊwithÊaÊUSBÊbasedÊdigitalÊdata
acquisitionÊsystemÊcompleteÊwithÊcomputer
andÊ userÊ configurableÊ dataÊ acquisition
softwareÊcapableÊofÊmeasuringÊandÊrecording
analog,ÊdigitalÊandÊfrequencyÊsignals.

EquippedÊwithÊcalibratedÊtransducersÊcapable
ofÊmeasuringÊpumpÊinletÊandÊexitÊpressure,
systemÊflowÊrate,ÊmotorÊtorqueÊandÊRPM.

AllÊmetalÊsurfacesÊtoÊbeÊstainlessÊsteel,
anodizedÊorÊ powderÊ coatedÊ toÊ promote
durabilityÊandÊwearÊresistance.

ProvidedÊwithÊaÊcomprehensiveÊOperatorÕs
ManualÊwithÊdesign,ÊoperationÊandÊconstruction
information.

ProvidedÊwithÊsummaryÊoperatingÊchecklists
forÊallÊoperatingÊconditions.

ProvidedÊwithÊsafetyÊinstructionsÊtoÊaddress
allÊoperatingÊconditions.

ToÊbeÊcoveredÊbyÊaÊfreeÊtwoÊyearÊwarranty.
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Utilizing an integrated 
programmable controller with 
system pressure and flow 
feedback loops, basic pumping 
knowledge can now be applied to 
a wide variety of fluid process 
flow control scenarios.  

Feature Summary
· Integrated Variable Frequency Drive
· USB Computer DAQ Screen with Active System Controls
· Integrated Pressure and Flow Control Feedback Loops
· Integrated Process Set points
· Integrated PID Gain Settings
· Real Time Data Plot Presentation and 
· Available Sample Lab Procedure 
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New Feature :

programmable controller with 
system pressure and flow 
feedback loops, basic pumping 
knowledge can now be applied to 
a wide variety of fluid process 

Integrated Variable Frequency Drive with Programmable Control Keypad
USB Computer DAQ Screen with Active System Controls/Programming Functions
Integrated Pressure and Flow Control Feedback Loops
Integrated Process Set points
Integrated PID Gain Settings
Real Time Data Plot Presentation and Run-Time Data Recording 
Available Sample Lab Procedure 
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Programmable Process Flow Control

with Programmable Control Keypad
Programming Functions

�

�

Programmable Process Flow Control


